Chlorophyllins inhibit oxidative phosphorylation in rat liver mitochondria, a-ketoglutarate oxi dation is more sensitive than oxidizing succinate or /?-hydroxybutyrate oxidation. When chlorophyllin is present, a sudden illumination of mitochondria incubated in the dark leads to a remarkable decrease of their 0 2-comsumption. In the absence of light the inhibition is diminished but not abolished.
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Chlorophyllins inhibit oxidative phosphorylation in rat liver mitochondria, a-ketoglutarate oxi dation is more sensitive than oxidizing succinate or /?-hydroxybutyrate oxidation. When chlorophyllin is present, a sudden illumination of mitochondria incubated in the dark leads to a remarkable decrease of their 0 2-comsumption. In the absence of light the inhibition is diminished but not abolished.
Previous investigations showed that chlorophyl lins change biological oxidation in some tissues ( H e in r i c h s et a l.1; H a s h i m o t o 2; B o r i s e n k o 3). Subcutaneous administration of 0,05 -0,5 mg/kg Nachlorophyllin to rats stimulates the oxygen consump tion of tissues from spleen, kidney and liver. Large doses (0,3 -1 mg/ml) depress the oxygen consump tion in vitro. Moreover chlorophyllins inhibit infectivity of viruses and growth of gram positive bac teria (B l a a u w -Ja n s e n 4; A m m o n and W o l f f 5; K r a d o l f e r and W y l e r 6; Sc h n e w e i s 7; M e k l e r et a l.8; RoTT et al. *). Inhibition is amplified by light in a number of microorganisms. With these findings in mind we tested the influence of various concentrations of chlorophyllins on oxidative phos phorylation in isolated rat liver mitochondria in the presence and absence of light.
Experimental
Mitochondria of livers from SD-rats (male, 220 -250 g) were prepared by the method of W e i n b a c h 9 and suspended in a medium containing 0.25 M sucrose, 0.02 M tris and 0.0054 M Na2EDTA at pH 7.2. 1 g liver finally gave 1 ml suspension at protein concentration of --11.8 mg/ml. Incubation mixture ( H u n t e r and Med. 66, 68 [1968] Moskwa. 4 G. B l a a u v -J a n s e n , Proc. Kon. nederl. Akad. Wetenschap 37, 498 [1954] , extracted from K. E. S c h n e w e i s . 5 R. A m m o n and L. W o l f f , Arzneimittel-Forsch. 5, 312 [1955] . 6 F. K r a d o l f e r and R. W y l e r , Z. Hyg. Infektionskrankh. 143, 416 [1957] . 7 K. E. S c h n e w e i s . Z. Hvg. Infektionskrankh. 149, 139 [1963] , 
Tested subsances
Cu-chlorophyllin (M W : 6 8 4 .2 ) , Na-chlorophyllin (MW: 6 4 4 .9 ) (both C. Roth, Karlsruhe, Germany). The chlorophyllin preparations were not pure. They were adjusted by colour comparison with chlorophyll solution. The Cu-chlorophyllin preparation that was used in our experiments corresponded with its colour intensity to a 20 % chlorophyll solution, Na-chlorophyl lin with a 3 0 % solution of chlorophyll. Chlorine e6 was available as a highly purified product. R a n d a l l , J. biol. Chemistry 193, 265 [1957] . 13 C h . B o h d e , H . G o e b e l l , a n d E. S t ä h l e r , Z. k lin . C h em . k lin . B io c h em . 6, 418 [1968] .
Results
In our control experiments the 0 2-consumption for 10 min averaged 70.53 [A when succinate was used as H-donor, 25.59 «1 with /?-hydroxybutyrate and 19.21 //l with a-ketoglutarate. The P/O ratios were 1.49, 2.85 and 3.22, respectively. 0 2-consumption and phosphorylation were inhibited by Cuchlorophyllin as well as by Na-chlorophyllin and chlorine e6 with all three substrates as H-donor. The a-ketoglutarate oxidizing system showed more sensiticity to chlorophyllins than the succinate of /9-hvdroxybutyrate oxidation. Chlorine e6 appeared to be a less effective inhibitor than the two chloro phyllins. Fig. 1 demonstrates the results of experi ments done in the presence of normal laboratory day light. When the illumination was reduced the inhi bitory effect of chlorophyllins was diminished (Table I ) .
In some experiments the 0 2-uptake of mitochon drial suspensions was first determined in absence of light. 10 min after beginning the experiments the Warburg-vessels were illuminated with 4 lamps (together 1400 W) from a distance of 50 cm and the uptake of 0 2 was determined subsequently at different time intervals. The results show (Fig. 2) that light considerably increases the inhibition of the 0 2-uptake in the presence of Cu-chlorophyllin, Na-chlorophyllin and chlorine e6 , whereas the con trols without chlorophyllin are not influenced by light.
-Concentration in M • 10-5* L ** Table I 
Discussion
These results demonstrate that the inhibitory ef fect of chlorophyllins is light-dependent. In ac cordance with the results obtaned with microorga nisms the chlorophyllins inhibit the oxidative phos phorylation of mitochondria even in the absence of ligth. In the presence of light, however, this inhibi tion in considerably increased. The physical me chanism of this light-dependent increase of the inhi bitory effect of chlorophyllins is not clear. It might possibly act through an energy transmission from the chromophor to the mitochondrial membrane system. The inhibition of the oxidative phosphory lation by Cu-chlorophyllin cannot be a copper ef fect, because Na-chlorophyllin also inhibits in a similar degree. Furthermore, none of the other Cucomplexes tested diminished the oxidative phos phorylation in concentrations of 5 x 10 4 m .
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